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Topic(s) cont....

Understanding Your Watershesd:

An Interactive Mapping Program To Explore Michigan Watersheds

Understanding Your Watershed is an interactive web-based mapping program utilizing the
capabilities of a Geographic Information System (GIS). The program enables a user to
select a Michigan watershed and display various features within that watershed such as
streets, water bodies, elavation, risk areas, wetlands and ather infarmation available
across the state

» Know Your Watershed e
— http://www.hydra.iwr.msu.edu/water/

Enter Forgot Pagsword

CALCULATE EROSION
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Understunding Your Wassrshed:
An Interactive Mapping Program To Explore Michigan Watersheds

Understandmg Your Watershed is an interactive web-based mapping program ut\hzmg the
capabilities of a Geographic Infarmation System (GIS). The program e
select a M\chlgan watershed an\:l d\sp\ay warious features W\th”‘l that watershed such as
ri

» Know Your Watershed ——
http://www.hydra.iwr.msu.edu/water/ g
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Understunding Your Wassrshed:
An Interactive Mapping Program To Explore Michigan Watersheds

Understandmg Your Watershed is an interactive web-based mapping program ut\hzmg the
capabilities of a Geographic Infarmation System (GIS). The program e
select a M\chlgan watershed an\:l d\sp\ay warious features W\th”‘l that watershed such as
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* Know Your Watershed e
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« Wisconsin Web Based Data
— http://maps.botany.wisc.edu/atri/indexIE.htm
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« Wisconsin Web Based Data
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 Long-Term Hydrological Impact
Assessment (L-THIA)

— http://www.ecn.purdue.edu/runoff/lthianew
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A Long Term Hydrologic Impact Assessment (L-THIA) - Microsoft Internet Explorer provided by Purdue University

» » a3 H » »»
0 Back - : Ele : Address @ httpef . ecn. purdue. edurunoff) V| Go ! Links : GODSIE - ‘lg',.'

Local Government Environmental Assistance Network s’

HOT WHAT'S | REGULATORY TOOLS &
TOPICS | "NEW? | INFORMATION |RESOURCES | CALENDAR
.

© errern R Introducing Web-Based

@ A5 loeal land use decisionrmakess, rouvicipal and county leaders regulaly measure the Dec i S i O n TOO I S fo r

henefits and costs of desvelopiment proposals. In addition to factors such as the extension

LGSEEIRAHRCCHI!TY of exdsting infrastructure and the delfvery of goverrment servces, local officials are

=

heginning to consider the itnpact that land uee changes will have on a comraunity's water

9 = nvironmenta

UPDATE Land use changes can significantly irpact groundwater recharge, stommwrater draimage, and

e water pollution. The Long-Term Hydrologic Impact Assessment (L-THIA) model was

developed as an accessible onling tool to assess the water quality impacts of land use a n ag e I I l e n O a e

o change. Based on comraunity-specific climate data, L-THIA estimates changes in recharge,

p ranoff, and nonpoint source pollution resulting from past or proposed developrent. A a - - - -
quick and easy-to-use approach, L-THIA's results can be used to generate cormpaunity ( :

awareness of potential long-terma problems and to support planning aimed at ranirizing M I C h I an O I I I I I I u n I t I eS

distuthance of critical aveas. L-THIA is an ideal tool to assist in the evaluation of potential

ASK effects of Jand nse change and to dentify the best location of a particular land nse 50 as to

e Tairdreonrn ivapact on a coraramity’s natural exironrment.

£ By: Bernie Engel

& Impervious @ GIs
L-THIA L-THIA B
Differences Beiween the Models

+ Basic I THIA

Users ordy need to ingut their location, soil type, and the type of Jand use change

taking place.
+ Impervious I-THIA

A llowes users to input the percentage of impervious cover of different land uses.
+ GIS L. THIA

Enahles users to download an ArwcView GI3 version of L-THIA for PCs.
+ Related Tools

Other tools from the developers of L-THIA
Background Inforration
FA0
Comments or Question w

Internet

©2002 Institute of Water Research, all rights reserved




Land Use Decisions
Affect Runoff,
Recharge, and
Water Quality

75-100% Impervious







Most communities respond
$1r 10 this with a mix of reactive



Planning

The most important, large-scale, proactive step:
Where you do it can be just as important as what you do

Multifaceted — so how do
you bring environmental
concerns into this?

Impact Assessment Tools
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A little history....

Northeast Ohio, 1992: “Our wetlands are failing”

Local Planners: Need model to assess impact of
land use change on hydrology.

Reality: Available models were data intensive and
complex — and getting more so.

The Aim: To develop a user-friendly model using
basic available data for land use and soils, in
response to the needs of planners and local
environmental groups.

©2002 Institute of Water Research, all rights reserved
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L-THIA

Based on the rainfall — land cover — runoff analysis
method already used in many communities

Input: Land Use Pattern(s) + Solls Pattern

Process: Dally Runoff and Pollutant Loading
Calculations (30 years)

Output: Average Annual Runoff and NPS
loads for Specific Land Use Patterns

©2002 Institute of Water Research, all rights reserved
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Lemd Use lrapects on Water Gty Ongmally a s|mp|e
Q i i s i i spreadsheet program

benefits and costs of development proposals. In addition to factors such as the extension
EARCH/ of exdsting infrastructure and the delivery of govemment services, local officials are

LGEAN CITY begirming to consider the impact that land use changes will have on a commurnity's water
o &
UPDATE Land use changes can significantly itapact sroundwater recharge, storuwater drainage, and
SER¥ICE water pollution. The Long-Tenn Hydrologic Irapact Assessment (L-THIA) rndel was
developed as an acesssible onling tool to assess the water quality impasts of land use
0 change. Based on corraunity-specific climate data, L-THIA estireates changes in recharge,
SITE NAP runodf, and nonpoint source pollution resulting from past or proposed development. &z a
quick and easy-to-nse approach, L THIA's results can be nsed to generate commumnity -
awareness of potential long-term problems and to support planning airmed at minimizing
disturbance of critical areas. L-THIA is an ideal tool to assist in the evaluation of potential
ASK effacts of land use change and to identify the best Incation of a partisular land use s0 as to
LGEAN have minimm impact on a cormrounity’s natural ensdronment
-
©®
00

@ Impervious @ GIs
L-THIA L-THIA q

Differences Between the Models

+ Basic L-THIA
Users only need to input their location, soil type, and the type of land use change

Allowes users to input the percentage of irpervious cover of different land uses

e S 7 GIS extension version also

Other tools from the developers of L-THIA

A available

EsQ

Corrnents or Cuestion

&) & Internst

3
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Large-Scale Implementation
- [CMA (International City/County Management Association)

; Local Government Assistance Network - LGEAN - Microsoft In 2} llong-Term Hydrologic Impact Assessment (L-THIA) - Microsoft Internet Explorer provided | 2 LGEAN Basic L-THIA - Microsoft Internet Explorer, provided by Purdue University
>

i 3 |r C Dbk -  tiddress | @] it foa, scn, purdus. edufruncffy % Ga

: 0 Back - File ¢ Address hikbp: e, | % | ‘

Local Gevernment E
EFA Changes MSR Rul

>

: > » »
Ele ks ¢ ] | nddress

Local Government Envirenmental jrﬁtssismm:eI Netwark

HOT WHAT®'S | REGULATORY TOOLS &
|TOPICS | NEN? | TNFORMATION |k:suunczs AL |
y I

Land Use Impacts on Water Quality

SEARCH/
LGEAN CITY ml! Three
l . A5 local land use decisionrmakers, municipal and county leaders regularly measurg
benefits and costs of development proposals. In addition to factors such as the e o
ABOUT - ﬂfe.)ustmg mfmstmtum and the delivery of govemment services, local nfﬁ:la].s a UPDATE Land Use Change Scenarios
LGEAN E beginning to comsider the inpact that land use changes will have ona corrmunity| SERVICE
quality Users must identify the cumrent land use for a specifis are, and san describe up to two
o land use change scenarios. Users can selsct as rany land use descriptions as necessary
. Lanel e changes o sgnifizantly rpact grounciwater rechargs, storawater dil o1 & e 1o describe the cument land use o lard e change seenarios. Usexs ruust also desere
LGEAN water polhation. The Long Term Hydrologic Inpact Sssesstent (L-THIA) raods ::fl? hlh‘:l :]SE dﬂsmpm"i;;ze E‘“d SDI? type. Size “]Ttbg Ememdbm;(‘h’" a“if’ seuare
developed as an accessihls online tool to assess the water quality impacts of and) s, heotares, o soquate ilorasters. 1 unknovrn, sodl types ot be deternined using
PARTHERS P, ! : the Link below to search 1S maps of your region. Help is availdsle by clicking on any
3 change. Based on comrunity-specific climate data, L-THIA estimates changes in)
. p . A of the question mark icons. (Important: The total area of the current land use and each
. nmoff, and nonpoint source pollution resulting from past or proposed develogp ASK oF the land use ¢ scemarins rust b equal befors L THIA can run)
— quick and easy-to-use approach, L-THIA's results can be used to generate comun] O
= awareness of potential long-ter problerns and to support planning aimed at roin)
ASK disturbance of critical arsas. L-THIA is an ideel tool to assist in the evaluation o | 2 ’ Aurea will be entered m: L] View Compl Sample
LGEAN effects of land use change and to identifyr the best location of a particular Jand use nome
have minirmm impact on a compnity’s natural ervironment
o Land use @ Soil Type (7] e @
Seemario  Seeraric
(i Check Map Current
UPDATE S [Use 25 many a5 necessary) ek M urre : K
SERVICE SELECTLANDUSE  + C I 7]
o @ imporvious [ I | .
L-THIA
e | -
e Dilcce B b Mol L]
Q " + Basie LTHIA [ I | .
o Was ; Ussjrs only need to input their location, soil type, and the type of land 1
oo GLERDY M8 WMy o i . | -~
H maecon + Impervious 1 THIA
LGEAN CITY e ATlows users to input the percentage of impervious cover of different Jar) l:' l:l l:'
+ GISLTHI&
LGEAN iz managed and operated by the Intemational City/County hBnagement A=soc . En:lilte:d“;‘ifl:n dowload an freView GIS version of L-THIA for PCs I:I l:l I:I
thiz =ite 1o |geani@iema.org or call 77-505-4326. Dur dizclaimer Other tooks from the developers of L THIA I:l l:l I:l
Total drea : : :
& Backaround Information
International...
Authentic Site J
Corments or Chiestion hdl

@ Done

B Internat

JiE
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Example Applications of L-THIA

Impacts Assessment for:
e proposed land use change and wetland hydrology.
e residents downstream of a proposed land use change.

e tourism / agriculture transition impacts on a coastal
watershed, Barbados.

e past and future land use change in an urban-rural fringe
watershed, including impact fee assessment.

e Watershed scale implications of land use change for NPS
pollution

©2002 Institute of Water Research, all rights reserved
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Example: Chagrin River
Watershed Partners,
Griswold Creek Watershed

Plus
Conservation
Design

Note addition of
canservation design
areas in Scenario 3

Note addition of buffer
area in Scenario 2

Il I1Il:jl-‘l

Note: parcels are included

In Scenario 3 figure to

illustrate dependency of .
conservation design on lot %
size :

Land Use

Bl Agriculture
Forest

[ Wetland
L Industrial
I ‘Wetiand/Riparian Buffer
Bl Commercial

| Institutional
T High Density Residential
771 Low Density Residential
B HD Residential-conservation design

¥ LD Residential-conservation design
[ Vacant land

©2002 Institute of Water Research, all rights reserved
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Proposed approaches would reduce
but not eliminate the impact

1000
BOO -
B HD Regdential-conservation
design
= OLD Residentisl-canservation design
i B High Density Residential
&00 -
E B Low Density Residential
E B Forest
B Commarcial
% 400
; O Buffer
Owetland
O Agricultural
200 -
O%acant Land
B frestifutionai
B Fark
ﬂ S
1956 Land Scanario 1: Soenaria 2; Scenana 3
Usz Full Buikd Ot Parhally Pt difiscd
Modifiad Buikd Bauild Out
Cut
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2 Long-Term Hydrologic Impact Assessment (L-THIA) - Microsoft Internet Explorer, provided by Purdue University |Z E|E|

GBack > @ File = Address|@http:,f;’www.acn.purdue.adu.l’runofﬂV|Go EL\nks = Gonglev i ."',t

Local Government Environmental Assistance Network k'
WHAT'S | REGULATORY TOOLS &

; HOT
° I TI I IA Web - TDPICS| NEW? | INFORMATION |RESOURCES | CALENPAR
-_— (s £ n - ! L

Land Use Impacts on Water Quality

A5 local land use decisionmakers, runicipal and county leaders regularly measure the
benefits and costs of developruent proposals. [n addition to factors such as the extension
of existing infrastructure and the delivery of govermrment services, local officials are
begirming to consider the irapact that land use changes will have on a coranumity's water

quality
UPDATE Land use changes can significantly impact groundwater recharge, storowater drainage, and
ELIRME: water pollution. The Long-Terr Hydrologic Impact Assesswaent (L-THIA) model was
developed as an accessible online tool to assess the water gquality irpacts of land use
o change. Based on comrunity-specific climate data, L-THIA estimates changes in recharge,
SITE MAP nmofY, and nonpoint source pollution resulting from past or proposed developrent. &5 a
guirk and easy-to-use approach, L-THIA's results can be used to generate coraramity
awareness of potential long-termn problems and to support planning aireed at mirdmizing
distuthance of critical ateas. L-THIA is an ideal tool to assist in the evaluation of potential
ASK effects of land use change and to identify the best location of a particular land use so as to
LGEAN e rinivr Irpact on a comranity’s natural ervironraent.

HOME
@ Impervious @ GIS
L-THIA L-THIA u
ifs Daiy tha Madal
-
ttp://wWww.ec rdue.edu/runoff/lthianew
http: .ecn.puraue.eauszrun hian
o GISLTHIL i
Enshles users to download an ArcView G135 version of L-THIA for PCs
+ Related Tools
Other tools from the developers of L-THLA
Background Infoomation
Fa
Corments or Question v
@ 0 Inkernet

©2002 Institute of Water Research, all rights reserved
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How IS L THIA Used’P

* Near Columbus, OH - significance of
urbanization on runoff and water quality

* Triangle Park, NC — comprehensive land use plan

« NASA KSC, FL — impacts of historical land use
change

* Northeast OH — land use planning policy
assessment

 [ndianapolis, IN — historical impacts
o Kokomo, IN - TMDL development

©2002 Institute of Water Research, all rights reserved
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A Long-Term Hydrologic Impact Assessment {L-THIA) - Microsoft Internet Explorer, provided by Purdu
. QBack -

SEARCH/
LGEAN CITY

SERVICE

P

B g
Eile: : Address @ http: f s, ecn. purdue. edufrunaff) V| Go

funks 7 E Google -

e University |

BX]

Local Government Environmental Assistance Network

WHAT'S | REGULATORY TOOLS &
NEN? | INFORMATION [RESOURCES
T

ot
ToRIES CALENDAR

@ Land Use Impacts on Water Quality

A local land use decisiorrnakers, rounicipal and county leaders regularly measure the
benefits and costs of development proposals. In addition to factors such as the exension
of existing infrastructure and the delfvery of government services, local officials are
heginning to consider the impact that land use changes will have on a corpomity's water
uality.

Land nse charges can significantly irapact groundweater recharge, stormowater drainage, and
water pollution. The Long-Term Hydrologic Impact Assessraent (L-THIA) model was
developed as an accessible onling tool to assess the water quality impacts of land use
change. Based on comraunity-specific climate data, L THIA estirmates changes in recharge,
runoff, and nonpoint source pollution resulting from past or proposed developreent. Az a
quick and easy-to-use approach, L-THIA's results canbe used to generate compaunity
awareness of potential long-term problems and to support planning aimed at rinimizing
distuthance of critical areas. L-THIA is an ideal tool to assist in the evaluation of poterdial
effects of land use change and to dentify the best location of a particular land vse 50 as to
e ririreurn irapact on a coraranity’s natural ervironment.

Differences Beiween the Models

+ Basic L THIA
Users only need to input their location, soil type, and the type of land use change
taking place

+ Impervious I- THIA

A llowrs users to input the percentage of impervious cover of different land uses.

GIS L. THIA

Enahles users to download an ArcWView OIS version of L-THIA for PCs.

Relaied Tools

Other tools from the developers of L-THIA

r————————— s‘ié;’

Changing Landscapes:
Anticipating the effects of
local land use decisions.

te of Water Research, all rights
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State: .

Zip Code:
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Uinelzrsesnaling Mowur Wizrshizad:
An Interactive Mapping Program To Explove Michi, e fred

Understanding Your Watershed is an interactive web-based mapping program utilizing the
capabilities of a Geographic Information System (GIS). The program enables a u

select o Michigan watershed and display warious festures within that watershed such as
streets, water bodies, elevation, risk areas, wetlands and other information available
across the state.

EREE Membership!
Login:

Password: [

Erter | Forgot Password
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